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(54) ELECTRICALLY INSULATING INSERT FOR PIPE LINES 



(71) We, ErsENBAU Albert Ziefle 
K.G., a company organized and existing 
under the laws of Federal Republic of Ger- 
many, of Oststrasse 17, 7640 Kehl, Federal 

5 Republic of Germany, do hereby declare the 
invention, for which we pray that a patent 
mav be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 

10 ment: — 

This invention concerns an insulating 
insert for pipe lines that are made of electri- 
cally conducting material, the insert compris- 
ing two pipe pieces that are joinable to pipe 

15 line sections, as by welding, and are mechan- 
ically locked together and sealed against 
each other, at least one of the pipe pieces 
being coated with electrical insulation on all 
sides, except at the location for joining to a 

20 pipe line section. 

An insulating insert of the type just 
described is known from German Utility 
Model No. 72 08 401, in which the pipe 
pieces have the form of flanged pieces and 

25 the flange of one has a frusto-conical outer 
surface and is drawn against the flange of the 
other by means of a tension collar, one end 
portion of which has an internal frusto- 
conical seating surface fitting the frusto- 

30 conical outer surface of one of the flanges, its 
other end portion being anchored on the 
other flanged piece. The two flanged pipe 
pieces and the tension collar are coated with 
. a thermoplastic resin. Before assembly, the 

35 frusto-conical outer surface of the one 
flanged piece and the inner frusto-conical 
seating surface of the collar are provided 
with a supplementary coating of adhesive. 
Upon assembly, the flanged pieces are drawn 

40 together axially by the tension collar, at 
which time a strong surface compression of 
the thermo-plastic coating is produced. The 
thermoplastic material of the coating tends, 
in the course of time* to flow under the influ- 

45 ence of the strong surface pressure load on 



the coating, as the result of which both the 
mechanical tightness as well as the electrical 
breakdown strength are heavily impaired. 

In French patent Specification No. 
1 590 830, another insulating insert of the 50 
kind mentioned in the introduction was dis- 
closed in which flanged pipe pieces of the 
insert are coated with heat-hardened epoxy 
resin and are drawn against each other axi- 
ally by tension screws. The facing end sur- 55 
faces of the Hanged pipe pieces are hollowed 
out in their outer portions to form an.annular 
chamber which, after the drawing together of 
the two flanged pieces, is flooded with a flex- 
ible elastic synthetic resin mass, in order to 60 
assure the required electrical breakdown 
resistance of the insulating insert. The flood- 
ing of the cavity of the insulating insert with 
the synthetic resin mass involves a relatively 
high cost and also involves difficulties, par- 65 
ticulariy when the insulating insert is assem- 
bled at a construction site. After the insulat- 
ing insert is once flooded with the synthetic 
resin mass, it can no longer be taken apart 
without substantial impairment of the insula- 
tion. 

It is an object of the present invention to 
provide an insulating insert of the kind men- 
tioned in the introduction that can be 
economically produced from few compo- 
nents and nevertheless exhibits excellent 
qualities, both of fluid tightness and of elec- 
trical breakdown resistance, even when it is 
exposed for long periods to high tempera- 
tures. 

Briefly, the insert of the present invention 
is distinguished by having at least one of the 
two pipe pieces coated with an insulating 
layer of a heat-hardened thermosetting resin 
composed of an epoxy resin base cross- 
linked by an addition reaction with a polyes- 
ter resin containing carboxyl groups. The 
thermosetting epoxy-polyester resin coating 
provided in accordance with the invention is 
distinguished by a high electric breakdown 90 
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thickness) and has no ten ^ press u re s 
under the effect of high ^ ^ 

and at te Xe ame time has good elastic- 
5 moreover, at the same u ^ 

it y and outs^.fjS layer on a pipe 
y For applying ; the insulating ay 
piece, a powde mature o ^ 

P° l r%%h mav conm n also, according to 
10 used, which jW co f ^ particular case, a 

the ^^^wves tiiat faciUUte the sm- 
ffller and/or additives am tides . Th e 
tering together of the powu v { iece 
powder mature is a PP^ r t0 coa ting method 
15 fay an electrostaUc powder « ^ ^ 

while Powder particles harden on 
time, so th ^* e iP t o W a thermosetting epoxy- 
the pipe P* ffi '* l xhe electrostatically 
polyester r es ^/^ r icle s penetrate at once 
20 applied rfSithesemharden- 
ntoth . e ^fr a ccount of the absence of 



miu i.u*' * „„„rtnnt or tne duw^ w , 

- to % so t *l 0 voTremain to impair the 
solvents, no vo f * * . electrical break- 
dielectric strength opposing c 

25 down. coating powder consists 

Preferably the coaung p 

essentially ° f ,f*Kt resin containing 
30% by, wel S ht °S y by weight of filler and 
carboxyl F° u P s „> 3 h 3 a rdening agent and addi- 
30 the remainder of ^^^elce of the powder 

the production of the msuteting ^ ckfabr . kj 
available by the firm <- desi 
JS?E?2M9?ffiSiiSl Powder consists 
40 of the fol lowin .S~7 0 epo n xy' resin with an 
^^^^^ 

ing point of oU-/u^ a ndanacid 
bgtoGermann^DD^ according t0 

eP 3f % r bTweightoftitaniumdioxide,serving 
as filler, and d waxes for 

pipe piece of the {^*£K^ent 
60 out in a £1^^^ powder, where the 
^^^^^irfesarfeleltrostaticaUyprecipi- 



1 on tr. 9fin°C for a duration of 8 
byheatingtol^to^Co e . nsul 

tolSimnutes.T^emwKne An 

layer is preferably ^m ta with- 

etLtrostaticaUyappbedmsulation^ 

a thickness of 0.5 mm & ^ u 
strength of over 50Uowi , die i e ctnc 
free of cavities impairing 

strength. further described by way 

The invention is further u dyan . 75 

of mu *tSuSTwS refSEce to the 

=PTS^ sections 

which fl an gf^P^ a P ens on collar, only the 

showing an ^"SSedrawn together 
which flanged pipe pieces are 01 
by tension bolts, ana ti s 

„,et tlwTj »*>» '"SSSman represented in 

pipe line sections. une , nuter surface 4 
pieces 1 has a &ust^°nicf °f er ^ ju ^ 
^preferably sat an^eot^ rf lQ0 

central axis running along ; in wjth a 

pipe. The flange pipe piece 1 is c o 

neat-hardened '«"VeKs over the 
polyester-resin base that raron he 
Ler surface 6 the ; end^rface ^ ^ 
outer surface s 4 of the nang v • lating 
over a part of the stub Pipe ^ i x fey 

layer is applied to the ®g> simul- 
electrostat.c powder ( coating The 
taneous heating ^J^^he base resin an 110 
coating powder contain as ^ ^ a 
epoxy resin and ^as a cros s . 
polyester resin c0 ^ l ^ cl&s impinge on 
As soon as the powder P^Stion reaction 
the heated flange iP««^ J^heat then 115 
takes place as the resuB : oi Unking 

present and, in msulatm g 
Into a thermosetting resm. tne s rf 

tfadielectric strength ° over 50 kV.^ 

The two flanged pieces _i an u 
drawn together by a tension coUar 8^ g ^ 
half of the inner surface oi ^ a g _ 
cylin^cdmsha^to^^ce^^ae 125 
ter of the flange «/ ^surface of the 
the other half °* t 0 . CO nical seating 

See 9 ^T^f^* outer 
urface 4 of the t^^ss that remains 130 
For obtaining good tightness 
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constant even under high internal pressure, 
there is additionally provided, between the 
oppositely facing end surfaces of the flanged 
pieces, a simple O-ring seal. For this purpose, 
5 an annular groove 11 is machined into the 
end surface of the uncoated pipe piece 2 and 
a sealing O-ring 12 of elastic material is sea- 
ted in the groove. This O-ring seal between 
end surfaces of the flanged pieces 1 and 2 

10 facing each other provides an excellent prim- 
ary seal. This primary seal cooperates with a 
secondary seal provided behind it, formed by 
the insulating layer confined between the 
frusto-conicalseating surface 9 of the tension 

15 collar 8 and the frusto-cbnical outer surface 4 
of the annular flange of the pipe piece 1 . This 
insulating layer is under strong surface pres- 
sure and assures that any fluid that might 
possibly leak through the primary seal can- 

20 not reach the outside. 

The assembly of the insulating insert 
shown in Fig. 1 is simply performed by stand- 
ing the uncoated flanged piece 2 on a support 
tube, seating the O-ring 12 in the now hori- 

25 zontally disposed ring groove 11, setting the 
flanged piece 1 on the other flanged piece 2, 
pushing the tension collar 8 from above over 
both flanged pieces 1 and 2 and pressing 
downward by means of a tube grasping the 

30 upwardly disposed side surfaces of the collar 
8 in order to assure the desired surface com- 
pression of the insulating layer between the 
flanged piece 1 and the collar 8. The down- 
wardly disposed end of the collar 8 is then 

35 connected with the lower flanged piece 2 by 
an end weld seam 10 to maintain the surface 
pressure. Since the thermosetting insulating 
layer has no tendency to flow, the required 
axial tension drawing the two flanged pieces 

40 together is preserved to provide a t rouble f- 
ree seal and unimpaired dielectric strength. 
An insulating insert assembled as shown in 
Fig. 1 having a nominal diameter of 100 mm 
can contain a test pressure of 250 kg/cm 2 and 

45 can withstand a test voltage of 12 kV without 
difficulty. 

The embodiment shown in Fig. 2 differs 
from the preferred embodiment shown in 
Fig. 1 in that a supplementary insulating ring 

50 13 of pressure-resistant electrically insulat- 
ing material is provided between the flanges 
of the pipe pieces 1 and 2.. This supplemen- 
tary insulating washer 13 has a groove 14 on 
each side face in which an O-ring of elastic 

55 material is seated to provide the primary seal 
of the joint. The ring grooves 14 can of 
course be provided in the end faces of the 
flanged pieces 1 and 2, instead of in the 
insulating washer 13. 

60 The embodiment illustrated in Fig. 3 dif- 
fers from that of Fig. 1 with respect to the 
anchoring of the tension collar 8 on the 
flanged piece 2. As shown in Fig. 3, the end 
of the collar 8 extending over the flange of 

65 the piece 2 has internal screw threading 16 in 



which an externally threaded ring 17 is 
screwed that bears against the flange of the 
piece 2 and provides the necessary axial pres- 
sure. 

The embodiment illustrated in Fig. 4 dif- 70 
fers from that of Fig. 2 in that instead of the 
welded joint between the tension collar 8 and 
the flanged pipe fitting 2, a screw thread 
fastening is provided. The outer surface of 
the flange fitting 2 has external threads 18 75 
cut therein that are engaged with the internal 
threading 19 provided in the cylindrical half 
of the tension collar 8. 

The embodiment illustrated in Fig. 5 is 
composed of two identical flanged pipe fit- SO 
tings 20, 21 made of steel that can be welded 
to steel pipe line sections at their extending 
pipe stubs 22. The flanged fittings are spaced 
from each other near the outer edges of their 
flanges and are provided there with aligned 85 
axial bores in the respective fittings for 
receiving tension bolts 24. 

Each of the two flanged fittings 20 and 21 
is coated with an insulating layer 25 that 
extends continuously over the inner surface, 90 
end surface and outer surface of the fittings, 
as well as the inner walls of the bores 23 and 
thus covers the flanged fittings on all sides 
with the exception of the end of the pipe stub 
22 provided for a joint to a pipe line section. 95 
The insulating layer consists of a heat- 
hardened thermosetting resin of an epoxy 
resin base cross-linked by an addition reac- 
tion with a polyester resin containing car- 
boxy 1 groups and is preferably applied as 100 
explained previously, by electrostatic pow- 
der coating during concurrent heating of the 
flanged fitting. The insulating layer prefer- 
ably has the thickness of only 0.4 to 0.6 mm. 

The coated flanged fittings 20 and 21 are 105 
fastened together under axial pressure by 
means of the tension bolts 24 passing 
through the bores 23, so that the insulating 
layer located on the faces of the flanged fit- 
tings are closely pressed against each other. 110 
Although it is not strictly necessary, as a 
practical way of increasing the dielectric 
strength margin of safety, a washer 26 of a 
pressure-resistant electrical insulating mater- 
ial is provided between the opposite faces of 115 
the flanged fittings 20 and 21. 

In order to prevent damage of the insulat- 
ing layer applied to the flanged fittings 20 
and 21 when the tension bolts are tightened 
down, there is provided a washer 27 of 120 
pressure-resistant electrical insulating mater- 
ial between each bolt head and the flanged 
fitting 21 and likewise between the corres- 
ponding nut and the flanged fitting 20. 
Further coating of the bolt shaft with electri- 125 
cally insulating material or the provision of 
an insulating tube in the flush fitting axial 
bore 23 can be dispensed with, since the 
insulating layer 25 extending continuously 
over the inner walls of the bores 23 provides 130 
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S t^ i r l Sating insert assembly of 
Fie 5fa to be inserted in a pu* > lme with an 
infernal pressure of more than 50 kg/mm 2 , it 
s s to be recommended that the end face ot 
one of the two pipe fittings 20 or 21 should be 
Sded 1 with an O-ring seal. Such an O-ring 
Lai is likewise desirable if the insulating 
nslr as embly is used in pipe lines having -a 
m diameter of the order of magnitude of 200 
mm a?d greater. For such an O-nng seal a 
riS groove is. machined into one of 
flanaed fittings of each insert before the 
Scation o^the insulating layer and only 
15 fiafter is the insulating layer put on. 

Then when the insulating insert is assem- 
: 35 an elastic O-ring of correspond^ size 
is set into the ring groove. An O-ring seal 
assures that the insulating insert remains 
20 absXefy fluid tight under the ^ com- 
pression of its assembly in the particular 
cafes of loading with high internal pressures 
for use in pipe lines with large internal. 

25 * ^Insulating insert assembly shown in 
Fig 6 has two identical seal pipe pieces 2b 
wh ch in contrast to the embodiments ol 
R« 1to5 have no perpendicularly extend- 
fnfannular flange. Each of the two flangeless 
30 P |e"£gs 28 S is coated with an insulating 
faver 29 of epoxy-polyester-resin base which 
covers the pipe piece on all sides except or 
the end region 30 that is weldab e to a pipe 
ine section. The insulating layer is appl.ed in 
35 the manner already described by use o a 
powder mixture of epoxy. resin, polyester 
r^in and a suitable hardener and such addi- 
fv« as may' be selected, if any for facil.tat- 
L the coalescence of the powder particles 
40 thl coating being applied electrostatically on 

fitting The two coated pipe fittings 28 are 
held together with adhesive at their oppo- 
sitely adjacent end faces by means of an elec- 
45 t3y nonconducting adhesive 32 that may 
be either a cold hardening or a hot hardening 
adhesivl A tubular steel shell 33 is slid over 
the two coated pipe pieces 2b, the inner 
diameter of the shell 33 being ; only .slightly 
50 greater than the outer diameter of the pipe 
nieces 28 so that a narrow annular gap 34 
Sfbe ween the pipe fittings 28 and the 
shell 33 which is filled with an electrically 
nonconducting adhesive thai = may be = either 
55 cold hardened or hot hardened. The shell 3 J 
is located symmetrically with respect to the 
cemented end surfaces of the pipe fittings 1 28, 
so that one pipe fitting is enclosed by one- 
half of the she^l and the other by the other 
60 half of the shell. The length of the shell 33 is 
selected in view of the cementing strength ol 
the adhesive provided in the annular gap 34, 
so that the insulating insert assembly has suf- 
ficient resistance to pulling, bending and tor- 
65 sion stresses for the pipe line requirements. 



The embodiment illustrated in Fig. 7 dif- 
fers from that shown in Fig. 6 merely m that 
fhe coated facingend surfaces of the two pipe 
fittings 28 are not.cemented to each other, 
but rather are separated by a seal ^3Sofa 70 
pressure-resistant, elastic an^^d electrically 
non-conducting material, preferably ^a hard 
rubber composition, provided between the 
acing end surfaces of the coated I Pip?P«ge8 
28 The interposed seal ring 35.proviaes n 
trouble-free fluid tightness ol the . msulat ng 
nsert assembly. In the assembly of the 
StmJinserUig. 7 the twooa* pipe 
fittings 28, with the seal ring 35 »nterposea 
Keen them, are put under axial compres- 80 
sion while the shell 33 is slid over the com- 
pressed assembly and thereafter firmly 

Ce ^lfJf e 3 e 3°provided for the embodi- 
ments illustrated in Figs. 6 and 7 can, if 85 
desired, also be coated on all sides ; with an 



Hp<; red also ue cuaicu v« — 

Sating layer of W^M?S 
hase of the kind above described, in order to 
providVap^icularlyhighdielectricstrength 

?ot the insulating insert. The thickness ; o the 90 
nsulating layer provided on the pipe fittings 
28 S also the thickness that may optionally 
oe appUed to the shell 33 is preferably from 

0 -Th O e?nsuradnginsertsofthekindshownin 95 
Figs 6 and 7 are particularly suitable tor pipe 
lines with a nominal diameter from 12.5 to 
300 mm in which the operating pressure 
gSes up'to about 50 kgW. Insuring 
fnserts according to Fig. 6 or Fig. 7 are par- 100 
Srly economical to Produce and 
nevertheless are distinguished by ouwana 
ing mechanical and electrical properties. 
WHAT WE CLAIM IS: . 
1. An insulating insert lor pipe lmes 105 
made of electrically conducl jing material 
comprising two pipe pieces capabUrof be ng 
tightly joined onto pipe line sections, which 
pfpe pieces are- mechanically held fast 
together and sealed against each other, and 110 
aKt one of which, forelectric insulation of 
each piece from the other, is coated with an 
fnsulat ng layer except at the location for 
o n ing to a pipe line section, further having 
he improvement which consists in tha : 115 

theYnsulation layer applied to at least one 
of the pipe pieces consists essentially of .a 
heatha^dene^d thermosetting resin com-, 
posed of an epoxy resin base cross-linked by 
^ addition reaction with a polyester resin 120 
containing carboxyl groups. 

2 An insulating insert for pipe lines as 
defined in claim 1, in which said ^nsulaUon 
layer is a layer formed of electrostatically ^ 
ap p,ied material. 

defined in claim 1, in which said pipe pieces 
respectively have ring flanges at the ends 
where they face each other, in which, further 
Tn annular groove is provided in the end lace 130 
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of the ring flange of one of said pieces and in 
which a sealing O-ring is seated in said 
groove to provide a seal between said pipe 
pieces. 

5 4. An insulating insert for pipe lines as 
defined in claim 1, m which said pipe pieces 
are respectively provided with ring flanges at 
their ends that face each other, and in which, 
further, a supplemental insulating ring of 
1 0 pressure-resistant electrical insulating mater- 
ial is provided between the facing flanged 
ends of said pipe pieces. 

5. An insulating insert for pipe lines as 
defined in claim 4, in which an annular 

15 groove is provided on each of the end faces of 
said supplemental insulating ring, and in 
which, further, a sealing O-ring is seated in 
each of said annular grooves. 

6. An insulating, insert for pipe lines as 
20 defined in claim 1, in which said pipe pieces 

are respectively provided with ring flanges at 
their ends that face each other and that the 
ring flange of one of them has a conical outer 
surface, and in which, further, the other of 

25 said flanged pipe pieces is uncoated and is 
pressed against the coated pipe piece of 
which the flange has a conical outer surface 
by means of a surrounding tension collar hav- 
ing an internal conical seating surface engag- 

30 ing the conical surface of said coated flanged 
pipe piece and having its other end fastened 
to the uncoated flanged pipe piece. 

7. An insulating insert for pipe lines as 
defined in claim 6, in which said tension col- 

35 iar is fastened to the uncoated flanged pipe 
piece by an end weld joint. 

8. An insulating insert as defined in 
claim 6, in which said tension collar is fas- 
tened to the uncoated flanged pipe piece by a 

40 screw connection. 

9. An insulating insert for pipe lines as 
defined in claim 6, in which said tension col- 
lar is provided with internal screw threads at 
one end in which an externally threaded ring 

45 is screwed in against the rear side of the 



flange of the uncoated flanged pipe piece. 

10. An insulating insert for pipe lines as 
defined in claim 6, in which said tension col- 
lar is screwed onto the flange of the uncoated 
flanged pipe piece. 50 

11. An insulating insert for pipe lines as 
defined in claim 3, in which both of said 
flanged pieces are coated with an insulating 
layer and are drawn against each other axi- 
ally by tension bolts that pass through bores 55 
located near the outer circumferential edge 

of the flanges, the outer portions of the 
respective flanges in which said bores are 
located being spaced from each other by a 
gap when the insert is assembled. 60 

12. An insulating insert for pipe lines as 
defined in claim 1, in which each of said pipe 
pieces is coated with a said insulating layer 
and both said pieces are fastened by an adhe- 
sive to a close-fitting shell pushed over the 65 
adjoining ends of said pipe pieces, a part of 
said shell fitting around one of said pipe 
pieces and the remaining part of said shell 
fitting around the other. 

13. An insulating insert for pipe lines as 70 
defined in claim 12, in which the facing. end 
surfaces of the pipe pieces are fastened 
together with adhesive. 

14. An insulating insert for pipe lines as 
defined in claim 12, in which a seal ring of 75 
pressure-resistant, elastic, electrically 
insulating material is provided between the 
opposite facing end surfaces of said pipe 
pieces. 

15. An insulating insert for pipe lines, 80 
substantially as hereinbefore described with 
reference to, and as illustrated in, any Figure 

of the accompanying drawings. 

MICHAEL BURNS IDE & PARTNERS, 
Chartered Patent Agents, 
Hancock House, 
87 Vincent Square, 
London, SW1P 2PH. 
Agents for the Applicants 
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